What is claimed is: 



CLAIMS 



1 . A method of writing to a plurality of memory devices of a memory system, the 
method comprising: 

receiving a code word for storage in the memory system; 

partitioning the code word into a plurality of nibbles corresponding to widths of the 
plurality of memory devices; and 

storing the code word into the plurality of memory devices by storing a plurality of 
successive nibbles of the block of data into each of the plurality of memory devices. 

2. The method according to claim 1 further comprising: 
receiving a data block; 

generating error detection and correction bits corresponding to the data block; and 
combining the error detection and correction bits and the data block to form the code 

word. 

3. The method according to claim 1 wherein the memory system comprises K 
memory devices each having a width W, the code word has a width CW that is a multiple of 
(K*W), and the method comprises: 

partitioning the code word into N=(CW/W) nibbles of W bits each, sequentially 
numbered from 0 to N-l; 

partitioning the code word into M chunks where M==(CW/(K*W)) and each chunk 
includes K nibbles defined as: 

Chunk[C] = {nibble[C+(K-l)*M], nibble[C+(K-2)*M], ... , 
nibble[C+(l)M], nibble[C+(0)*M]} 

forC=0, 1, ...M-l;and 

writing each chunk into a corresponding address line in the memory devices. 

4. The method according to claim 1 wherein the memory system comprises 36 
memory devices, each having a width of 4 bits, the code word comprises 288 bits, and the 
method comprises: 

partitioning the code word into 72 sequentially numbered nibbles of 4 bits each; 
forming a first chunk including the odd nibbles; 
forming a second chunk including the even nibbles; and 
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storing the first and second chunks in respective address lines of the plurality of 
memory devices so each pair of adjacent nibbles from the code word is stored in a different 
one of the plurality of memory devices. 

5 5. A method of reading from a plurality of memory devices of a memory system, 

the method comprising: 

a. reading a plurality of chunks of data from the plurality of memory devices, 
each chunk comprising a nibble from each of the plurality of memory devices having a width 
corresponding to a width of the corresponding memory device; and 
10 b combining the nibbles from the plurality of chunks to generate a code word 

where the nibbles from each of the plurality of memory devices are adjacent in the code 
word. 

6. The method according to claim 5 wherein the code word comprises data bits 
1 5 and the method comprises extracting the data bits and the error detection and correction bits 

from the code word. 

7. The method according to claim 5 wherein the memory system comprises K 
memory devices each having a width W and the code word has a width CW that is a multiple 

20 of (K*W), the method comprising: 

reading M=CW/(K*W) chunks from the K memory devices where each chunk 
comprises one nibble having a width W from each of the memory devices; and 

arranging the nibbles to form a code word where the nibbles from each memory 
device are adjacent as follows 
25 Code Word = [nibble(M-l,K-l), nibble (M-2,K-1), nibble(0,K-l), 

nibble(M-l,K-2), nibble (M-2,K-2), nibble(0,K-2), 

nibble(M-l,0), nibble (M-2,0), nibble(0,0)] 
where each nibble is designated as nibble(x,y) where x is its chunk identifier and y is 
30 its sequential position within the chunk. 

8. The method according to claim 5 wherein the memory system comprises 36 
memory devices, each having a width of 4 bits, the code word comprises two chunks of 144 
bits each, and the method comprises: 



PHIP\3687I4 
200313955-1 



10 



DBR# 192672 



reading a first chunk having 36 4-bit first nibbles from the memory devices, each 
nibble from one of the memory devices; 

reading a second chunk having 36 4-bit second nibbles from the memory devices, 
each nibble from one of the memory devices; 

combining the first and second chunks to generate a code word having the first and 
second nibbles from each memory device adjacent to each other. 

9. A memory system comprising: 

a. a plurality of memory devices having a width of MD bits; 

b. a data buffer for reading chunks of MD bits from and writing chunks of MD 
bits to an address line in the memory devices; 

c. a data separator for receiving a code word of CW bits, 
separating the code word into a plurality of chunks each comprising a plurality of sequential 
nibbles having widths corresponding to the width of at least one of the plurality of memory 
devices, partitioning the nibbles into groups of M adjacent nibbles where M is a value 
equaling CW divided by MD, and generating M chunks of bits, each chunk having only one 
nibble from each group of M nibbles where nibbles of each group are in the same relative 
position in their respective chunks; and 

d. a data combiner for generating a code word from M chunks received from the 
data buffer by separating the M chunks into a plurality of nibbles having widths 
corresponding to at least one of the memory devices and arranging M nibbles having the 
same relative position in their respective chunks adjacent to each other in the code word. 

10. The system according to claim 9 wherein the code word comprises data bits 
25 and error detection and correction bits and the system comprises an error detection and 

correction component that receives code words from the data combiner, detects and corrects 
errors in code word, and extracts the data from the code word. 

1 1 . The system according to claim 10 wherein the error detection and correction 
30 component corrects errors from a failure of any one of the plurality of memory devices. 

12. The system according to claim 9 comprising 36 memory devices each having a 
width of 4 bits and a code word comprises 288. 
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13. The system according to claim 9 wherein the data combiner and the data 
separator are implemented in a single module. 

14. The system according to claim 9 wherein the memory devices are dynamic 
5 random access memory devices. 

15. The system according to claim 9 wherein the nibbles having widths 
corresponding to the width of only one of the plurality of memory devices. 

10 16. A computer readable media comprising computer readable code for instructing 

a computer to write data into a plurality of memory devices of a memory system comprising: 
receiving a code word for storage in the memory system; 

partitioning the code word into a plurality of nibbles corresponding to widths of the 
plurality of memory devices; and 
15 storing the code word into the plurality of memory devices by storing a plurality of 

successive nibbles of the block of data into each of the plurality of memory devices. 

17. A computer readable media comprising computer readable code for instructing 
a computer to read data from a plurality of memory devices of a memory system comprising: 

20 reading a plurality of chunks of data from the plurality of memory devices, each 

chunk comprising a nibble from each of the plurality of memory devices having a width 
corresponding to a width of the corresponding memory device; and 

combining the nibbles from the plurality of chunks to generate a code word where the 
nibbles from each of the plurality of memory devices are adjacent in the code word. 

25 

18. A system for writing data to a plurality of memory devices in a memory 
system comprising: 

first means for receiving a code word for storage in the memory system; 

second means for partitioning the code word into a plurality of nibbles corresponding 
30 to widths of the plurality of memory devices; and 

third means for storing the code word into the plurality of memory devices by storing 
a plurality of successive nibbles of the block of data into each of the plurality of memory 
devices. 
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19. A system for reading data from a plurality of memory devices of a memory 
system comprising: 

first means for reading a plurality of chunks of data from the plurality of memory 
devices, each chunk comprising a nibble from each of the plurality of memory devices having 
a width corresponding to a width of the corresponding memory device; and 

second means for combining the nibbles from the plurality of chunks to generate a 
code word where the nibbles from each of the plurality of memory devices are adjacent in the 
code word. 
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